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[It*:® 1 1 • _ _ , 

[It^Tl 2 ] 

HMiEUiMa^ ria^: (i-i) d-2) t^§w»*4-^tft 



(R 2 )b 



(Rs)b 



( R l)a\/= 





^ ;v ^^-^ yij-^ T'J-A't**/*, T^-^fti, T'J-^TM^i, T 

, ft* ;wf ^ ^> ;Hi /cli y 7 7 I^t L, al±0~3Oit?:SU b 54 0 ~ 5 <£> 

Ri, R 2 , Rs jSXVRe tf^M~tiMm?$E-f2>Wi&, l±H— Cfc 

l^otv^Uv^ R 3 > R4 , RT^i^Rs tt^frwmifc:**®^ y;v^r;v 

-;v^ 7'J-JV7^ j r-iH, 75/l> t «7 5 ; V'J^*, tft'>^^ ' N 

n^vm^ Tv;v^ Tv;v^^r^^ ^ 5 75 K*> 5 K2k UK*)!* 

Hit*. *;V^^rv;V». fft* JV#^ y JVSf /: (± v 7 ^ it SL^ Rs t R 4 . R? 
[If 3 ] 

[If ^ 4 ] 

Tia^: (3) , 5* (4) , 55 (5) ztzna (6) -cg$wii)lt*fi^ 

-An- ( 3 ) 



(A r 2 — X 1} 

-A 1-4-X2 — 
-Xs- 



f £ 



-A r 3 



(4) 



(5) 



(6) 



D&cK An. Ar 2 . A r 3 # X XJPA r 4 (i^^M^^T U - V 2 



•tm 

5R. 



CR 9 =CRi 0 -> -C = C-, — N (Ri 1) ttztt- (SiRi 2 Ri 3 ) m 

mSE# 2004-3101383 



$M 2003-4 14402 



- O ^ <- • 



2/ 



i s^i^Ri 8 li, J Zrti j etm±LK&mw^, t;v^;v*> T'J-;vi, lffio^tipjt 

^ TV -;V7iV^;Hlf;(ift7 ? yl^fo f f It 0 ~ 2 <75»£ic1- 0 m(± 1 
~ 1 2 O&gcfc^o R 9 , R i o , R i i , R i 2 £ J: 0*R i 3 5ft*^-tL^nttSfc^q£-r 

5 ] 

_hie^; (3) -c^^tLSifcijjgbmffija*, rie^: (7), (8), (9) , (10), 

(id ttzu (12) x-mzti%mvMLm&-?$>2>zt*wfflLtt&m-&mi~4:<7) 




(7) 

C^*, Ri 4 l±, T;v^;v*, 7)V3*yi, 7;i^;v^«, 7'J-;H, TV-^ 

^^fts, 7U-;v7;^-;vi, 75ys, 1175/8, 

y'J^i, tfty'JiH, ^n^yjli 1 , T->;v^ TyJH^yl, -f 5 75 

3k£^to n(4 0 ~ 4 (Om.%^U-fo Ri 4 ^IMq£-T& ^tt^ |WJ— ~t* 
o Tv>T & J; v^ c ] 




(8) 



T';-;v^ T';-;v^-^r^S. 7 V - * tu -;i/7;v^;^, 7'J-;v 

, 7?/I, 117^1, y'J;H, tly'JJH, ^uyyJM^s 7~>;i^, TS'/W 
t^ry*, ^ 5 7 5 Fife, m-i 5 K*. l fl5co»«, *;^^yiH, ft 

* ;v sj?3f -> )vm £ iz i± v 7 y * * Stc o£s =t z/ p t± ti^tM&a: K 0 ~ 3 <d mWc £ Wft ° 

o ] 
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, r?;s, g$i r^l, y MWt v v ^ n ^ r ~> r v ;v 



(10) 



T V -;V7;V3^fyS, TV 



( R2 ')s 

C^pK R2 i r;vdr;vS, 7^3^yS, 

^^fiS,'7 , J-iV7;H-)vs, rv -;vr;vdr-;^. r^i, ggiT 

K*> t^f < Ki, 1 4ffi <7)*HKli^ * ;V # df. ^> £££ # y £ £ 

*^Sto s t± 0 ~ 2 <7>^ifc£ft1- 0 A nsis J: tr A r i 4 fi^tL-rfL$<3l&CT V 
flSfcfcfcO ifcti 1 ^*i- 0 X 4 f±. 0, S, SO, S0 2 , Se, ifcliTe* 

2 1 m%m?[£i±'r&i§&, j ttihi±m—vi>m%-?T\,*xi>£^ 0 ] 



t y - ;v 
— ;v T ;v 

i> 75 
{± -> t y 
- 

"To R 





(11) 



C^^K R 2 2 i3iO f R 2 3 i±. ^fr-Pti^^^T^;^, t^=?^->^ T;v^;vf- 

7^nJfy^ 7'j-^7HWi, t y - ;v t fr>r — ;v*. ry-w^f-^i 

Xsii, CK S, SO2. S e, Te, N-R 2 4 , * tzit S i R 2 5 R 2 e ^Sto X 6 
i3££>*x 7 ii, -etLW^^Nf fcttC-R 2 7 *Jt?- 0 R 2 4 , R 2 5 , R2 6 isi 
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(12) 



T^^t^ T'J-^T^+^ftS, 7'J-iVTJ^-;Vl, 7'J-JV7i^^jl/I 
fs )V ^ ~> $ 7t (± v 7 J ^ £ S1- 0 vis =fc Zfwli ^fi^fVmL bz 0 - 4 O^ifc * iti" 0 

R2 9 s R 3 o . Rs i ^ii;R3 2 li, ^fc J ctiyk\L\z-fc.mw,=f-, r;v^;i^ 7 V — 
im^mmm.^ iJ JUtf**/fr^ 1 1 * ;v # + y ;H I a y 7 y ^ f 0 a 

[ft^ 6 J 

±is^: (4) x-m^ti^m^MLm^, Tie^ (13) -em -zti&m*) ml 



■Ar, 



Ar- 



-N- 
£r 9 



N — An ^ 
Ar 12 



-N' 
I 

Ar 



Ar 



8- 



10 



(1 3) 



CsS'K Are, Ar 7 , A r s is J: £>*A r 9 li-etL-PfMttfilC T V - V ii 2 fffi^I 

it«£-^-fo Ar 1 0 > Ar 1 1 isi^A r 1 2 it^ii^fi^ALK y V - f 
1 ffiO*Ut?i^£St1-o Are, A r 7 , A r 8 , A r 9 , $3 X ZFA r 1 0 iigg^^LT 
v>t£J:^ 0 xis irj*> l±*ti^tim5LK 0 £ fcfi 1 £gtU 0s;x + y^lT*S o ] 

[I* M 7 ] 
TIB^; (14-1) ttzlt (14-2) 



( R 35)b 




(R 38 ) 



a 



( R 39>b 
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C^^^ Rs 4 > Rs 5 , Rs s . i3=t^R 3 9 ii^ft^fimxuzr 7;V3^ 

T'J-^T^a^yf, 7 y -;vr;vdf ;v^^-^ N T V -;i/T;Vv" — TV 

0~5«tSWo Rs 4 , Rs 5 , Rs siiVRs 9 tl-TtMgM^f & 

, ^tLh\±m— tii4otv>ti) «tv> 0 r 3 6 , r 3 7 > r 4 o ££0^4 i ti-e^-r 

t^-^M, rv-^ftl, r v -;i/7;v^;vi, r v - ;v t ;v a ^ ->^, TV-;i/T;v 

TV -;vr;vv--;v^ 7'j-^7;^-;^ 7^^ k^T5y^ 

*£JH- 0 Rs e tRs 7, R 4 0 £R 4 1 fi-e^-PfiSWrlt^ Ltf *M LT^t 
& Yi , Y 2 , Ys i3iO f Y4 {i-eMW^^M^S-^^M-^l-^g^^^-r 

o ] 

[If ^Jl 8 ] 

Yi , Y 2 , Ys J3i^Y4 j) tJ tii"e*Lm.±L\z^uyy^=£- > T )\'*)\<*)V*^~- Y& 
[If « 9 ] 

Yi , Y 2 , Ys i3i^Y 4 ^^-fL-ra^tc^Nn^^M^, T ;v * ;i/ J* ;U * * - 
, 7 , J-;i/Xjv*^-f-i > 7y-ii/7iV^;vxjv^^-M, -b (OH) 2 . tfzli 

£?>*T V -;V7;v^;i/^;v*^- h*o^;vifc<^^ftt > -B (OH) 2 ^iD f *^ 

[it 1 0 ] 

±Ifi5£ (14-1) ttzit (14-2) ^$^^f^%o 

[If 1 1 ] 

±ffi5£ (14-1) f/cti (14-2) -cmZtiZ K flu x. T , TIB^; (15) - 

(1 8) cov>TtL^^£;ft.Mt^%£/iC#t Lrfflv^i^§t-5 i i §-#f tf 



Ys -A n-Y 



(1 5) 



Y- 




Ar 



2 



X-,-) 



ff 



Arv 



Y 



8 



Y 9 -A r 4 -X 2 -Yi 0 
Yi 1 -X3-Y1 2 



(16) 

(1 7) 
(1 8) 



An, Ar 2 , Ar 3 , Ar 4 , f f, Xi. X 2 is X C/Xs {±tr|B JWJ CjfeBfcfc^ 
"to Y 5 , Y 6 . Y 7 , Ys. Y 9 , Yi 0 , Yi 1 $3£ZfYi 2 te*rti ; eti%k&izffi& 

[if 1 2 ] 

Y 5 , Y 6 , Y 7 , Ys, Y 9 , Yi 0 , Yi 1 is X XfY 1 2 ff^M^i^sLfc^u f 

>J!^\ T;i^;vy;;i/*ir>- f^, 7 y ^;v^ ; v^^- h^$/c(±T V -;v7;^;^ji/ 
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[fflf^a 13] 

Ys , Y 6 „ Y 7 % Ys> Ys , Yi o, Yi i * i {FY i 2 ^ tL-PtL$! j£ C^D^ 

- -B (OH) 2, t fziifrv 7" ^ &~z-$> ^ ^nfvjg^ 7;v^;i^;v 
aft. -B (OH) 2* i^^txxT^^^io^ft^^IIWC 1 

[l» M 1 4 ] 



VfKi&B. l 6 ] 

&&t&2 5tWtl~2 OraP a • s t ft* *M 1 5|2*<0-f 

\mirn. 1 7 ] 
m^m 1 8 1 

[ffi&g 1 9 ] 
2 0 ] 

2 1 ] 

[iS^St 2 2 ] 

*a 2 1 mmvmfr^itm^o 

[If « 2 3 ] 



" o 



[lt*Jl 2 4 1 
[If ^2 5] 

It*]® 2 0 -2 2 0V^rtL^K|B*Oftd^^3fe*^*Mv^ifc*#«fc-t4 K 7 h 
[It^Jl 2 6 ] 
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[0 0 0 1 ] 
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[0 0 0 3 ] 

[## K^flt 1] Advanced Materials 1 9 9 9^9110? 
7 9 81 

[#It^cm 1 1 a^HBif 9 9/5 4 3 8 5f^>7l^^ 

[0 0 0 4] v — — — ^ 

[0 0 0 5] 
[0006] 

# i; ^ ^ v ^Ifogt^^*** 1 0 3 ~ 1 0 8 -cab S i 2: "* * ftfi^frS" 

[*w©»*] 

[0 0 0 8] 
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1-1) S^tt (1-2) •e^^M.iJiLW^ILv^ 

(Re)b 



(R 2 )b 



(Rl)a^ — 





^r^f-^-afe. 7V-^i, TV-;V5f^v*. T'J-A'ft*, 7'J-^7^*, T 

V -;vr;v=f 7'J-^7;v^;vf ti> 7U-^7;v^-;vl, 7V-^7> d f 

> fc{±->ry »^^i- 0 a tt o ~ 3 tf>S:8fefc^u bJ±o~5coK 

iomUv'o r 3 > R 4 . R 7 ^i^Rg tt-C-tL-ptMttSfc^^^JK^x t;i^;v 

7;V3^fyi, 7 3r ^ ^ * 3^ 7'J-^S, 7'J-W^yS, 
7'J-;V7>^;V*, 7'J-^7i^^yl, 7V-^7^^f-*lfe, 7'J-;V7^^ 
— T'J-^TM-^ 7571, fj|75/l> y'J;H, fly 'J iH, ^ 

n^>I?^s 7yJH, 7yft^fyi, T 5 K*, ®K 3 K3k UK©** 

3S^*, *;v*^y;H, tt*;v^->^Ii/;iiy7yi^iU Rs fcR4, R 7 

[0 0 0 9] 

±fB5£ ( 1 - 1 ) S^li ( 1 - 2 ) ^iSV^T, R 3 > R4^ Rr> Rst LT(4T;v^ 
)Vm, 7^3 + y£, TZ^^**. 7'J-JVt^yI, 7U-^ftS 

, TV -;VT;V^r;V*. 7'J-^7^3^fyH, 7'J-)V7J^^ftl, ft75/i 
. g^->i;;i/^ Ty&jSl^ Tv;v^, 7v;V^v^ 75 K3k S K3S> 1 -fffi 

[0010] 

v 7 5 ^^v;v^ v^n^^A-^ t^f;H, 2 — .x 

^;v^\dp->;v^ 7*v;v&> 3, 7-y7f;l/i^fjH, 9 ^ V IV 

-7;v^-n ^ ^y^7;vtnxf;^ y)\>-%u 7*-7;i/|i, y ;v^-n^\^f 
->;v^. y^--7;v^n^-^^;v^^ ififi&iffhti^ ^y^-ivm, ^ v 7 5 A^y;v 

2-xf jva^v;^ fyjvi, 3, 7 - >M ^ £ 

[0011] 

T^a^&ti, ^Kt7t{±m^cov^-rtL-c^ «t < . Rm^Mig i ~ 2 o mm 

7"ne;vt^fyl, i-^nt'W^yi, yh^S^ i-n^v^, t -7* 
h^vlfe. ^ > ;v :t 3r Vih ^ i> ;v :t 3=- n^^v^V^drv^ 
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3, 7--7^f;vt^fjvt*yS^ ^^'Jji't^yl, > 'J 7jvtn> f^vg 
^rv'^s 7^>;v^>-^ 3, 7-^f-;i^y~^;i/^v*;W£ Lv^ 0 

[0012] 

T;v^;i/^^^(±, Hit, tzitn^^-rtix^ i < , R«W®#1~2 0® 

, t ^^f-;!/-^^-^. ^^rv;^^^ vy- n^\^ v;]^^^ ^7°-?- 

3, 7 y^V^-f-^-^ f 'J 7;vtn^f ;vf tg^^'f 
tf^tu ;fy-^;y^^ 2 

, fy^ftS, 3, 7 ^-^^r^^JV^-tm^Mt Lv> 0 

[0013] 

te^-L^tO'fe^itL^o 7V-;HI±> #t*8^Mif 6 ~ 6 0 mm-e& *) , 0SL<(± 
7-4 8 19, -e-CD^-^i: LTii, -7^-;i^ C 1 - C12 T;V 3 ^ -> -7 ^ - ( 

Ci-Ci 2 {i^ 2-e^^,^t^^-r 0 mr^iwjfliT^^c ) N Ci~Ci 2 r;v 

^;V7^xi;i/^ 1 - 7 2 -^--7^-;^^^ l— T>h9-tr — )]/^k^ 2-T>h 

— 9 - 7 > f 7 -(: x y ^ 7 ;v t n 7 x x f^fj^ $ tl, Ci- 

Ci27^3^y7xx;H, Ci~Ci 2 7;V^ ;!/7xx;vS^fJ L^ 0 C 1 ~ C 12 T ;V ^ 
^y^LT^CIi, ^h^v, jn.h^~>, 7° n e ;v ^ ^ v N i-7°ntf;v^v, 7* 

^t^f-A ^-f^-f^^^r v\ ^- y~ ;v ^- 3f V , 2 — x^;y^^ v;]/^^, y^.;i/^^-> 
„ 7* ~> )^ * * v > 3, + 9 * V ;V^-^r v& WM^^^^o 

Ci-Ci 2 7;v^;V7xx;vii LT^#:^tcii^ ^JU7 jl=.)v^ if;v7xxjvi, 

y^f;V7i-JVl, 7nK")V7xx;^ ^f;vxf-;V7xx;l/^ i- 

7nfjV7xxjVi, 7f;V7xx;H, i - 7f ]V7i-]Vi, t-7fiV7x^)H 
, ^yf jV7xXjVi, ^V75jV7x-;H, A^y;l/7xx;H, A7°f;l/7xxjl, 
t7f ^7xxjVg, 7-;l/7xXjVj, fyJV7x^iH, Kfy;l/ 7 .x, xi;V3£& 

[0 0 14] 

T U -Jl't^ylit R*W®#6 - 6 Oggf* *K L < t± 7 ~ 4 8 *) , 
^©l-fMi LTtiu 7x7^y^ C i ~ C i 2 T /!/ 3 * i> 7 i 7 ^ ->^, Ci~Ci 2 T;V 
+ iV7x7iry||, 1 -t7f^t + yg > 2-f7f^t J rylx ^y^7JVtn7x 
xwV^v^&if^J^tu Ci-Ci 2 7;V3^fy7x7dfyS, Ci~Ci 2 T;i^^;V^ 
x7^ryi^fi LV^ 0 

ntf;v^-^r->, :/l>3rv\ i-7f^y, t-7f^y, ^ ^^-->;i/^^ 
~> y- n^\^^/;v^-dr ^7°-9 L ;i/*dr t7f;vt^y^ 2 — ^•f-;l"\^->;V;t^ 
y^^^-drv, fy;viJry> 3, 7 - S» y- -f-)Vt * 5 7'J;l't^ry^ 

->^. ^^^;i/7^y^r->^ 7°nii;V7^y ^rv^ l, 3, 5- h U y« ffr 7 y ^ 

N ^ •f-;Vxi'f-;i/7 ^f-v^, i -7°ne;l/7x7+y^ zf^fr 7 ^ J * i -7* 

f;V7x7dry^ t - 7*f ^7x7^y^ ^yf ;i/7x7^fyi, ^f775;V7x7 
Jfv^ Myjl/7x;JfyI, ^7°^J^ 7 x. J * v^. t^f ;i/7x^yS, 
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[0 0 15] 

■7-3-2^ Ci~Ci27^3 + ->7i-^ft*, Ci-Ci 2 7;^;u7i-^f tS^ 1- 
Ci~Ci 2 7;V3^y7x^;vftI, Ci ~ C12 7;v^;V7 x^;i/ft^fff Lv> 0 

[0016] 

7 'J -;V7^^JHli, 7-6 OfiKt* I? . 4 L < 14 7 ~ 4 8 T?* I? 

> ^®*f«tLTIi, 7i-^-Ci-Cu7Wi, Ci~Ci 2 7;V3^->7x^;i/ 

— Ci~Ci2 T)V^-)v^ s Ci~Ci2T;v ; ¥;v7ai^.;v-Ci~Ci2T;i'^;v^ 1-^7 
■f-;v-Ci~Ci 2 T^^;v^ 2 - t7f-;i/-Ci~Ci27;v + ;v*^ § ti, Ci 
~Ci2 7;V3^y7x-;i/-Ci~Ci27;v^rJH, C\~~C\iT iv^n^y 3.=. ;v - C 1 ~ 
C 1 2 7 ;v ^ ifiU f Lv\ 

[0 0 17] 

7'J-;V7i^dr ->3fefi, fizmmmig 7 ~ 6 O Ilt'^ »K jfJL< (4m«^ 7-4 

8-?*«K fO^«i:Ltlt 7^-;l/^ h^v^ 7x-;VxF^yi, 7x-jV7 

Y5ri/^ 7xx;M>fn^fy§, 7x-jK^fyn^y| > 7x-^A7'f-n^ yg 

, 7jt-^*^^n^r->atS:ir 07x-;k-C 1 ~Ci 2 7;l'3 + y*, Ci - C12 7;i/=? ^ 
y7x-;V-Ci~Ci27;V3^ry^ Ci-Ci27;v^f^7x~;v-Ci-Ci27^n^ 

i^-^-7^;v-Ci~Ci2T;v3^v*, 2 -t7f;v- Ci ~Ci 2 T-^a* ~>&* 
fc^ s M/F$tL, Ci~Ci 2 7;v3^->'7x.^;v-Ci~Ci27;v3dt : - Ci-Ci 2 t;v 

[0 0 18] 

7V-;v7;^;vftiit K»t#if 7 ~ 6 0 mst^^b U > L<iij£*f£7- 

3 + y7x-^-Ci~Ci27^^ftS, Ci~Ci27^^r^7x-;V-Ci~Ci 2 7 

;v^r;i/f-^-ft, i -i-y^-)u-Ci^Ci 2 T)V^)V^tm, 2-^--7^;u-Ci~Ci 2 t;i- 

^/l/^^S: £ *L> Ci~Ci27;V3^y7x^JV-Ci-Ci27;V^rJVftL 

Ci~Ci2T;v^;v7i^;v-Ci~Ci2T;v^;vf-^-^^^ Lv , o 

[0 0 19] 

^ - C 2 ~Ci 2 T;V^--;V^ Ci~Ci 2 7;V3^ y7xx;V-C 2 ~Ci 2 TJWr — fr 

Ci~Ci 2 t;v^t;V7 ;v-c 2 ~Ci2 7;v^--;i'&, l -t7f^- C 2 ~Ci 2 T 
2 -^-■7^;v-C 2 ~Ci2T;v^-;v*^ WM/^^fL. Ci~Ci 2 7;ya^ 

y7xxjV-C 2 -Ci27;^-M, C 2 ~Ci27;V^f;V7xx;V-Ci~Ci27;l/-7-- 
[0 0 2 0] 

C2~Ci2TJV^r — Ci~Ci 2 7;V3dry7x-;U-C 2 ~Ci27^^-^ 

2£> Ci~Ci27;v+;v7x^;i/-c 2 ~Ci 2 7^^r-;vi, l -t7f;v- C 2 ~Ci 2 7 
)V*~)v^ 2 -f-7^;v-C2~Ci 2 r;i/^r-;i/*^ W#fl/^$tL, Ci~Ci 2 t;V3^ 
^"7^-;i/-c 2 ~Ci2T;v d e— Ci~Ci27;v^;v7x-;v-c 2 ~Ci 2 7;v^- 

[0 0 2 1 ] 

tft75 7StLTtt, 7;v^;H, 7'j-;H, r V - ^ 7 ;v 3: fcwt i ffi^m 
«$titifc2 -48 -r-&&o 

^ffcfi&lwW\ yVfjvr^yi, xf^r^S, yif;i/T57l 
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, yntf;VT^y^ yVnt>7^I, i-ynt>7<yi, ^V^nt>r? 

/f;vr?;i, i-7f;v7^y§, t-^r^S, ^>f;v75yg, 

My^7?;S, y^DAaryiV7<;S, A^f;V7 ^ y ^ ;T ^ ;V T ^ y 3g 2 
;VT^y*, 7^'JJl'7 5;S, y^n^>fjV7?;^ yy^n^>fj>T5;i 

f'J7Wn^;V7?yi7x-;V7^I, y7x^V7 5 7l, Ci~Ci 2 T;C=r 
^y7x_^7US, y (Ci~Ci 2 7^3^y7x^;v) T^ygg, v (Ci~Ci 2 T 
^^^y^^;!/) 7 5 7S, l-t7f;V75 7l, 2-t7f]V7^S, Ay^7^ 

tn7x-;v7?;^ tfyv;vr^y^ try yy=.A,7 ^ y tfy^Wrsy 

, tVy>7?7l, f'j7y>7^i7x^-C^Ci 2 7W7?yl, Ci~ 
C 12 7;V3^y7x-;v-Ci~Ci 2 7W75 7i, Ci - C 12 T;v^;v 7 * C 
i~Ci 2 7;v^;V75 7l, *; (Ci~Ci 2 7JV3^y7x^;i/-Ci~Ci 2 7;^;v) r 
5 7 3fe, v (Ci~Ci2 7;v^;i/7x^;v-Ci~Ci27;i'^;i') 7574 j-^-y^^ 

[0 0 2 2 ] 

^ stf *is 1 N 2 4 7t a 3 lio^^am $ ft*: v y ift, ti2, 0 my 1; 

7'J-;^ 7 U - ;v 7 ;^ ;vs I /; ii l ffi©f *tl ii 1 11 * f L t v^t i 

*frfi9 tt, f'J^f;v v y ;i/2£, hyxf;i/y y f'J7nk>y y j. y 
- i - 7n tf;v-> y ^36, yy i - 7n tf y v y -y^-f- i - 7 'n tf ;i-> 

y t - -f^~ )V ~> y ;V y ^ f - /l, v ij ^yf;Vy^f -> 1; ^3, ^ ;l/ ?j ^ 

?-;w>y;l^ A 7 °f;vi;^ fiVy'J ;vgg N t^W^f;Vyij;H, 2 -j^;w\* 
v^-v^y ^;v->y ;vgfe, y-;i/yVf;Vy'j;H, r^l^y ^;v-> y 3, 7- 

y7f;Vt^f-Jl/-y7f;Vy'J;H, 7^'J;Vy7f ^y'jjvi, 7x-;v-d~Ci 
2 7;i/^^y'J*i, Ci~Ci2 7;V3 d ry7x^;i/-Ci~Ci 2 7^^^y'J;i/i, Ci~ 

Ci2T^^;V7^^;^-Ci~Ci2T;v^;p->y ;vgg, 1 -^-y^- Ci ~Ci 2 T;v*;v 

vy;VL 2-t7f^-Ci~Ci2 7;^;Vy'Jj^ v y^-^-Ci-C^T^^^v 5 
y^wyy;^ l-^xijVy-jjvi, MJ-p-^y'J^y'JJVl, Fij^yy^y 
y;vjfc, *J?^-))sj. ?-;l^>y ;vgg, t -yf^y'7 ^-;i^>y v y 7 ^ ^ ;v 

[0023] 

[0 0 2 4] 

T ~>;V*(i, ^IS^af 2-20 US"?* V) . jfJL< fiRStifc 2 ~ 1 8 "C* i9 , * 
y ^ > h'j7Ji'tD7-bf ^y^7;vtn^yyy 

[0 0 2 5] 

V7>'J;vt^yS, tVtn-Y;v^^v^ ^ > ;V ^ ^> ^ j> yj]y ^ n T ^^ ; y 

^- * ^7?7JVtn^7 ;u * $ tl& o 

[0 0 2 6] 
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^-v: 6/ 




[0 0 2 

7Jn ? tl§ o 

[0 0 2 




7] 

ii, 2-20 mJK-C* <9 , L < fiR*ifc 2 ~ 1 8 "C* ») , * 

LTi±, *;v^T5 7-trF75 K*. yntf^r^ F"2k 7fn7 5 F 

75 KJ?, F V 7;vtn7t b T 5 ^>^7JVtn^>Xr? 5> 
KS, vT-tFT5 Kgg % y7°nft7? K*. y'7fn75 K2fc, v^>X 



8] 



4 



2 0fI^Trab*K *#»fctt&TtejjFi-*fc If^Sfii, 




[0 0 2 9] 

*Sm®t4 ~ 6 OSSt?* £p* L< i±4 ~2 0-C&&O tt*3l*<0JtJ||jB!c£ 

o?-^ ^**^;-r^7c«^R»ii?-ff^-r^ < , mm, m,n. Am, m, wm*t*<D^ 

tf n y 7 U jH^ tf y e; c 1 ~ C 1 2 T ;v y v if ^ y *; ;v 

ffiIE# 2004-3101383 



#MI 2 0 0 3 -4 1 4 4 0 2 ^- v : 7/ 

a^;tS^->;v»{i. y;v*;v*, 7 'J - 7V-;v7;v^;Ht/:iiiffi©« 
y°n^^v^;v^-;v*. i - 7"n *°df * JV^-^i> ^ ^ * 

n^W->#;v**^;v*, ;^7)Vtn7*^y*JV*"^ - 7 >i> * n ^ * 

folRt Uli, tWf LTv>-cUv>C 4 ~Ci 0 y^n7JV^;H> C 
4 _ Cl 0 y^DTH^JVt, C6~Ci 0 ^W^btftStlt. C 4 ~Ci 0 1ftlt?^ s 

[0 0 3 2] 

[0 0 3 3] mj . , . r , 

[0 0 3 4] 
[0035] 

[0 0 3 6 ] 

±fass: (1-1) T^^tL^ft^^LM^*^^ txa. 



{JiSE# 2004-3101383 



£j#ff 2003-414402 




[0 0 3 8] 



ffiiE# 2004-310 



#12 003-4 144 02 



9/ 



\\ // 






MeO OMe 



\\ // 



EtO OEt 




\\ // 







V 


// 








% 









% 




// 




[0 0 3 9 ] 



miE# 2004-3101383 
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4 1] 



miE# 2004-3101383 



#11 2003-4 14402 



^-v: 11/ 




[0 0 4 2] 

(1-2) T^SWi^LWIfMt ttli, 
[0 0 4 3] 




[0 0 4 4] 



tBfE# 2004-3101383 
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^-v 5 : 12/ 




[0 0 4 6] 



£BtE# 2004-3101383 



m II 2003-414402 




[0 0 4 9] 

mfE# 2004-3 101383 



#fl 2003-414402 



^ - v : 14/ 




MeO 





V 






) 


\ 





\ 



\ 



\ 



/ \ 

[0 0 5 0] _ 

JilS^(l-l) (1-2) Ki3V>T, a = b = 0-C**ifc**, ^OT-filbO 

||^ # J; tFft^tt [6] _h <D m £ $? 4 t V ^ 0 
[0 0 5 1 ] 

[0 0 5 2] 

^ i "5 1 If t (A) ©io^i^ #3&W<Dffi^Hfrfr 
fe^tt I- ^ <7)^lt©if 1 ^;v%£Lt 1 0 0 ^;v%£TFT& *k 20^ 

%JJJL±-C*S - L < > 3 0 ^;1/%J£JLL 1 0 0 ^JV%flK^^- h KWt 

Lv> 0 

[0053] _ 

*fa±3**«j«3&*^ Mi^S^^^i^tt ^ I 1 ft (A) Kin*., 

I«UfitLt(±, TIS^: (3) , 5*; (4) . * (5) (6) W§tL*«fe 

ffiSE# 2004-3101383 



#M 2003-414402 



^-v! 15/ 



— A n — 



(3) 



(Ar 2 — X l^f-j 

— A T4-X2- 

-Xs- 



•A r 3- 



(4) 

(5)' 
(6) 



An, Ar 2 , A r 3 & t V A r a tt * ftCT4ft:£ £ T V ~ V 2-fffi^JCSPJfc 
t fck&JRSt-ffclSSi 2^fficD**^i-o Xi, X 2 i3 i^XaliW^x^UL^-C 

r 9 =CRi 0 -C = C-. -N (Ri 1 ) ttz\t- (Si Ri 2 Ri 3 ) m - 

£7^1-0 R 9 isitfRi 0 it, ztirtim&fcTkmw^ 7;K;vi L 7'J-^ Hi 
2 &xzfRi 3 ti, ^-tL-rtL^t'TK^M?-. tjv^v*. rv-;vi, l_fifi?>»» 

j^^j^^jvSI/^ifilT? y^^^i"o f f ti0~2<7?ftii^7Ki- o ml* 1 ~ 
1 2«l8^to R 9 , Ri 0 , Ri 1 , Ri 2 isXVRi 2 tf*tt*rtiMmf&ir2> 

[0 0 5 4] ™ * , 

t»tLt(t t;v^;v^, Ti^jfyi, Tfr*fri-*&, 7'J-^ tv-;v* 



t 1; - wat^^tts* 

< i± 6 ~ 2 0 -eab^o * tf^ 



» (THlco^:4~i 3) , 7>>5-b>-yM;H (Tl^i 4-19) , tf-7^-;v 

-SM (T@©S2 0-2 5) „ 7iVtv^-vM;vi (Tl©^3 6-3 8) . 9 

(Ti^2 6~2 8) , (T@OS2 9 -3 5) 

, * /w* v - y >f * (T@©SA~D) , y^fM>-y^v (Tl^E, F 

[0 0 5 5] 
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i—i?: 16/ 



R R R R R R 




ffiiE# 2004-3101383 
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^-v: 17/ 



[0 0 5 8] 




[0 0 6 0] 



miE# 2004-3101383 
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^-v : 18/ 






R 



F 



[0 0 6 1 ] 

tfz. An, Ar 2 , A r 3 £ X X?A r 4 K3$lf2> 2 m<V^^&£ mMMi^MO^h 
[0 0 6 2] 

Afng^tU, M«^#t ? 2{ffiO»m» ; H°Vv>->M;v^ (T@^3 9- 
4 4). y'7f7x-V>l (TH^^4 5-4 8) , ^f/"J ^v-OV^ (TIHO;&4 9 
-63), ^y^tU>vMJV* (TIHO^:6 4 ~ 6 8) , 7^'JV>^^* (T®<£> 
5£6 9 - 7 2) , et"'Jy>yM)Vi (Tl©^7 3 - 7 5) , "7 hn'J 
£ (THIOLS; 7 6 - 7 8) „ & if o 

7 9 ~ 9 3 ) 0 

9 4 - 9 8) ^mf hi-L&o 

tHfE# 2004-3101383 
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■v • 



19/ 



-10 8) ff^fbti&o _ 

W^OaiZ-ey^-frmzm&Lr^zm: (T^ii3~ii9) &&vhtiz 0 

fxc;vi^HLf;i: (Ti^l 2 0-125) imWhM* 
[0 0 6 3 ] 

R R R R 





40 R 







A3- 




45 R 



46 47 R 







R 50 







R 

[0 0 6 5] 











R 



-0- 



R 

64 



R R 

[0 0 6 6] 





R R 

nQ)n 



R 
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[0 0 6 9] 
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^-v: 21/ 




[0 0 7 1 ] 



ffifE# 2 0 0 4 



-3101383 



mM. 2003-414402 



^-v : 22/ 



R R 




124 125 



(Dm m*. ^ ^ y; y - ;v *s i tf* coif 2 - -7 * - ;v - tr y 5? v is j: tf* o» 

ffi!E# 2004-3101383 



#®I 2003-414402 



-k—v: 23/ 



10 0 7 4] , . _ 

^««#fl}«**-r* 2flfi©*fc ttit iL«n~i±, Jar© (126-132) 



R R R R 





tBiE# 2004-3101383 



#H 2003-414402 





R- 




R R R 

[0 0 7 5] * , * , 

s 7;v^;i^«, 7'J-^t^r->I> 

;vk. TU-W3^>*, TV -JV7;^JVftI, 7 ij-;V7;^-^ T0- 
3^>;v^. ft* v f; !i y 7 / o ^ 1 ~ 1 3 2©Wt^ 

[0 0 7 6 ] 

Jiis^: (3) T^Mi^^LW^-c^ tib^: (7).^:(8)>^:(9),^; 
do) ^ (i i) , tfzte^: (l 2) t^?wi>)MW^^o 




(7) 



tBSE# 2004-3101383 



SfeM 2003-414402 



25/ 




^ 7 y_^ 7'J-;vi^~>S> t'J-;v^«, 7'J-iV7;v^fivi> T ^~ ;l/ 

7 ;V^^i, T'J-A'TM^ti, T'J-*7H^ 7 iJ- j V7;Vir-;H 
o ] 




(9) 



C^f. Ri 7 ££0^2 o i±. ^^wai(:7;^^ 7^3^rvi> r;v*;v^ 

7'J-JVi, 7U-^t^^ 7'J-^T^*, TV-;v 

yjvn^yi, TV— ;V7;V^^f ti, 7U-Jl'7^-^> 7'J-^7M^S 

Ris^^Risii, -etL-rtLJtefiin^jRis^ T^^^»._T';-^afe> iiffi^«« 




miiE# 2004-3101383 



#11 2003-414402 



^ - v I 26/ 



*^^-To sti 0 ~ 2 (D»*t 0 A ns^i^A r i 4 M^W^^T ^ - 
X 4 5±, O. S. SO. S0 2 > Se, l/diTe»o R 2 i **ttSk^^*»^ * 




(11) 



^ TU-^*. 7'J-;Vt^->*, 7'J-^ftl, 7 , J-A'7^^i, 

r;vrz^v^ r 1 ; -;w7;^ivftl, 7'J-;v7;v^-jH, r'J-^^-^i 
* ;v * v ;v» f tt -> T y £ * ^i" o t # i: tfuJi * ft -Fft&S: t: 0 ~ 4 olftt jpto 

X 5 i±, CK S, S 0 2 . S e, T e. N-R 2 4 , SfcliS i R 2 5 R 2 6 £7Fto Xe 
^5itFX7(±. *ft^ft3ftfilCN*;fcW:C-R2 7 £tf1~o R 2 4 > Rz s, R 2 e 33 £ 

xfR 2 7 tt*ft^ft4^fc*3W?s t;v^;v^. tv-;v^ 7V-;v7;^^^ 

«i fc^-To r 2 2 , r 2 s *5i^R 2 7 tmmf -eft^fiR 

[0 0 7 7] 




(13) 



Q£>K R 2 8 l3±yfR 3 s w\ ^ft^ft$*:£KT;v*;v*> rjv^yi, r;v^;v^ 

r'j-;vt^yi> 7'J-^ft*, T'J-m^, 7'J-jv 

T;vW->K. 7 ij_,v7;i / ^;vf^ 7'J-iV7i^-^ 7'J-^7^-^« 
75yS, tt7?7i, y'J^ t^y^H^ 7v^ T~»l/ 

*3->g£ ^ $ y^S, 7? K3fe. Sft^5 *;^^y;v* L ti 

#;V^V;VS£ fctty77i^^to vis X tfwti * ti**m$L K 0-4 Ol£»^1- 0 
R 2 9 , Rs o . R 3 i isJtfRseti, ^ftW^fc**]*^ 

mfE# 2004-3101383 
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27/ 



* 

t?z±m&. (4) t*»si>)iwtt\ ria^ (13) x-TF-zti&myML^. 



Ar 6 — N hAr 7 — N-4-Ar 8 



Ar 9 

l 

N — An -i 
Ar 12 



X 



Ar 



10 



(13) 



Are Ary. A r 8 £ «t £>*A r g ^ft^WBtifc K T V - V 2 flfit&tt 

ifsWta An o. An i^WAn 2 tt**LW4ft2:fc:T V Sfctt 
lffiO»^^^^-f o Are, A r 7 , Ars, Ars, *3 «fc A r 1 0 (ittS^ttt 
v^-T&J:v> 0 x^ilFy tt^ftWa&fcfc 0 t/cii 1 *75U 0 ^ x + y ^ 1 "C* * o ] 

[0078] ■ 

_tfB5£ (13) ^7F2ti2>m*)ML!&tiL<D£cfcWkL"Ctt* (^1 3 3 - 1 4 0 ) 




[0 0 7 9] 



tBSE#2 004-3101383 
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[0 0 8 0] 




139 




140 

[0 0 8 1 ] _ x ^ 

_tf S5£ ^ & T R ii , Hifie^l-l 3 2(^>-?-tLfc|WIi:-e^^o «^<7>*#»£^&^ 

±1B5*; £ 43 v > r R 7 ;v * ;v fit % # tr Sm» £ # v » T ti , A © <t> v#$M4 

% A *e> * * &- , i o jsl± t- ma * a 4Mfc <o & & r ;v * ;v t ti & zl t **& £ u v > 

[0 0 8 2] 

Tffi:& (13) Tffl5£ (13-2) •T^$ft**fe'J&LiM£W£ LV^ 0 




(1 3-2) 



[g*;sK R 4 2 . R 4 3 ^^^4 4 tt, -e tL^PtMBtft T ;v * 7;V3^ry^ T 

ffifE# 2004-3101383 



#® 2003-414402 



y<~?J : 29/ 



7 V — ru-^t^^, ry-^ft^ tv-;vt;v^;v 

0-4 <D»£^-f o z (i 1 ~ 2 coH«^1- o R 4 2 , R 4 3 S3 «£ R 4 4 * 

d-\) (1-2) , ^ (3) (13) ^TFZtizmQ&L&fo&W-vi&Vi&v 

m^-emfe $ tLT V> T i L , It «? ^ Lit K*tLh <0&?tfmW& ttix^x^x 



-o- 



-s- - 



R 
I 

N— 



R 
I 

-B 



R 
I 

Si 
I 

R 



R 
I 

-C 
I 

R 



O 
II 

C— 



o 

II 

c-o- 



o 

II 

-o-c 



o 
II 

N-C- 



R 



O 
II 

-C-N 
I 

R 



— N 



O 
II 

C. 

C 
II 

o 



Ar Ar; 



O 
II 

.0 • 

C 
II 

o 



o 

II 



o 
II 



N N 



C ,C 

Ar v 
C" C 

II II 

o o 



N— 



^m^^it^m^x^ (1-1) XTFZfL&^ioMLmt^&frbts: 

&i>(D isxtf/t-fcii (1-2) T^$tL^ftf)StW^p > ^^^> 

_hia^(l-l) ^XXfytfzli (1-2) h±|2^ (3) ~ (13) X7fiZtiZ>m*)te 
Lit© 1 J2LL & ft * L^o 
[0 0 8 5] 

Wl3¥9 - 4 5 4 7 8 1 0 ^IBftOlKftafe^^W^^^io 

ffiaE#'2 004-3101383 



mm 2003-414402 



30/ 



~\ 0 8 t^)^ Sf* L< 5 X 1 0 4 - 5 X 1 0 6 T***o 
[0 0 8 8] 

[0 0 8 9] 

*H9!OS^#«o4*f> 5* (1-1) , (1-2) T^StU^jEL 

&Oi4, 

^ (14-1) Sfcfi (14-2) 

(R 35 )b (Rs9)b 




/r Y2 




R36 R 37 



R40 R41 



(14-1) (14-2) 

r^4> R3 4 . Rs 5 > Rs 8 isilTRs 9 li*»iffta£IC7^*^ T;V3*~> 
* 7;l/^;>ft*. T 1 ;-^*, 7'J-^^V3fe, TV-^ft36, TV-^T^* 
7 ,j_ jV7J Vn^yI, 7'J-JV7;V^r^t*> T U - 

tiO~3«3&Bc*^U bli0~5©lt**f o Rs 4 > Ra 5 . Rs 8 fc-fctfRa 9 

r 4 0 #±tfR4 1 l4^WtL^jI^7X«?-> t;v^;v^ T^^->*> r;v^;vf- 

^ T i;-;v^ 7'J-^*V*, 7'J-;VftI, 7V-^7M)H, TV-* 
T;V3^'>* 7 ,j_^7^)ufti, T'J-Jl'TH-^i, TU-^TJW*-^* 
7^731, fi&TSyak ->y>Hf. ttiv'J^ ^ a ^^ 7^«. TVJ 

^^^jV^ii^JiVT^^^^-To Rs e fcRs 7 . R 4 0 kR4 1 tt^tL-FJtSlv* 
i;^Ltf^MLtv>T^ iv^o Yi, Y2 , Ys *5J:tfY4 li-ttL-PtL^JC^ 

^y^n^y^f-Jf*, — B (OH) 2, *;v$;v3fe. v7/2fe> if-^*^***»ffe 

ii^^^n-yyjE^^L-cti. y^mw^ mmm*. 39*^*^6 

ffiIE# 2004-3101383 



$12003-4 14 4 0 2 



31/ 



[0 0 9 2] _ , ^ , , _ . 

[0 0 9 3] 



OMe 



OEt 



B 



/ 



■B 



/ 



O 



B 



/ 



/ 



\ 



\ 



\ 



OMe 



OEt 



O 




TV — ^ 



[0 0 9 4] 

-CH 2 S + Me 2 X"\ -CH 2 S + P h 2 X" 
(Xii^u^HCT-^U P h «-7^-;v»^/Pi"o ) 
[0 0 9 5] 

-CH 2 P + Ph 3 X _ (Xfi^nyvlS?-*^^ ) 
[0 0 9 6] 

-CHzPO (OR' ) 2 (Xli^n^JSH^TFU R' \iT)V*)\< 
[0 0 9 7] 

[0 0 9 8] _ . , . 

^T^ft Lv>1t!ft*ttfi#R{6<^«at-«t^^*****^ 

*x;v*> -b (oh) a *^^we>*ta 0 

i tz° ^mm<D%^^mi)K & u-n (1-2) M©siMfi 

5* (1-1) (1-2) Ja^&^UiMfcfc&a. 21®<7) 

(1-1) $fz\$ (1-2) T?^§*L*iR0^Li|tffca^*l^3El-#fit^** 
. 2ffi0^m^tM^«^^ ; tt-^'fb^tLTi±, Tffi:£ (15) ~ (18) <Dit 



-tia^; (14-1) Sfcfc* (14-2) -e^$tL^^tJ^tnx.-c> tib^: (15) 
(i s) <v\,*irtLfr^2fr&tt&®*ffi&&&^z >;itKX *9 

S (15) 

Y5 — A r 1 - Y 6 



S (16) 



ffi!E# 2004-3101383 
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^ - *? : 32/ 



Y 7 — f-Ar 2 — xA Ar 3 



Y 8 



S (17) 

Yg -A r 4 -X2-Yi o 
S (18) 

Y i i — Xs - Y i 2 

An, Ar 2 , Ars, An, f f > Xi, X 2 i3 Z tfXs {±HUlBt H Ct*^o 

Y B , Ye. Yr, Ys, Y<k Yio.Yn, fi^Yi 2 

_h|B:£(l - Dtfcli (1-2) •C^§*tSHtffi^Jnx."C > IRK (3) , (4) , (5) 
tfctt (6) ©J|M£* 1 oJJlif 1 5 *«St S i t #t I 5 . 

J^jyL*; (1-1) tfctt (1-2) •e^^tisiijMTOwi^Lffi 
-tB^c (13) £*tJSl-s 2«<dm^P#^£«*£^£^^ l-^ 14 
, Tffik (1 5-1) ^ s ftMfr&W*** *f ^tL^ 0 



Y 1 3 — Ar 6 — N (- Ar 7 — N-)- Ar 8 - 4 



Ar 9 Ar-,0 



N — Ar-i-i 

An 2 

(15-1) 

C^pK Are. A r?, Ars, Arg, Ari 0 , An 1. An 2^ 
$ P>^»f L<li, S (15-2) '?7F;ZtiZ>tt&®'?$>2>o 



Y 




(15-2) 



Y 1 5 i3 



(j&fK R 4 2 > R 4 3 . R 4 4 , h h, i i , j j > &£Xfiz i±m Bfi t m c 

[0102] „ 

>X (Organic Reactions)", IHt, 2 7 0-4 9 01 
r;^,;- r > K t>X (John Wiley&Sons, Inc.) , 1 9 6 5f 

" )ls?f=- y -7 y^-by^ (Organic Syntheses)" 
-f 6|(Collective Volume VI), 407-411 

ffifIE# 2004-3101383 
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V 3 > 



3 V 7~ 
, V 3 ^ 
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^-v : 33/ 



r/^pj- T>K f'/X (John Wiley&Sons, Inc.), 1988^ 
, #;V l/tf*- (Chem. Rev. ) , «I95^, 2 4 5 71 (1995^) . 

*fr'%J*9Vv9 (J - Organomet. Ch 

em ) 15 7 64 1 4 71 (1 9 9 9^) , -7^n^V^^7- 5 * h V - 

A (Makromol. Chem. , Macromol 
S ymp. ) , il2t, 2 2 91 (1 9 8 7#) if V> a d 

[0103] „ , 

4 _D _ (15-2) -e*$n.^^^^M^m^^p-^-r^«^^^^^> 

5 - 2 0 2 3 5 5-^-&»KlB«lO***«^^^*L*o i>tet>^, ^^^StttS^ 

2o*jv>ii2o m_h^-r a o * ;v * - * a m^nfe k i * mi^ * ^ s 

tt^Mt^^^Mt^M^^Kn oevenage l RfS i: & fi-^fc t 
<0*fe, *JV5;Vi^2o|,4^a2oa±tt4ftWMcMu r r yRj£«&K 

% H e c kEOS% Sonogashi r aSMJitSSo 

t/L 1 =:iL^HM^*«L.^^^^i±. mz-imm-t & t> s u z 

u k i i-7-7 01 ; > ^RJSfc J: G r i g n a r dRJSfc-J: 

Ni (o) ij a #8c, f e c 1 3 f oMJt i ^l^t^m 

[0105] _ A 

iit^n, Wi t t i gESC^t^ Heck»Ut^ Kno e ve 

n a g e 1 EU&K SilCSuzuk ^JRJSBfc i <9 

Gr i gna r d JRJS " * J: «5 E^«2f*£* 5 > 

[0106] 

^HHJ^^^t^^cO^-e^ Yi, Y 2 . Y3, Y4, Ys, Ye, Y 7 , Ys, *9, Yio, 
[0107] 

^^Iggomatyji*^*"^- Yi, Y 2 , Ys, Y4, Ye, Ye, Y?, Ys, X9, Yi 
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(D^e;v^o^ft (K) (Dit^mm^Kl mi% K/J ttO. 7~l. 2 0|eH) t?*>J 

[0108] ~ «,,_»_ , 

w&t lv^o * ^> mmzMfrttsmzft 3 ) ^ v> ° teu suzuk 

[0109] 

MfcLTti. ^>^>\ ^df9">, ^-f9V^ *99>. y^/nA^t^^^M 

^tffcTfcit ^>Va xf^>^A ^yv>^t*<7)WnRM*> mM 

jmm ^^ uu ^ )P \^ ^nn^'A ^nn^>, ^t^A ^nn^v^v 
•7'n^E^>^^> ^onA^tA rnt^t'A ^ u n->? n^3^>, 

-7u\£*yWL&Z<Of y^fJVi-r;K ^ -x ;v - 7- ;K * 

_ t -^;i^-x;K ff7tFn77A xh9HFnt°9>. v*^y&^<^ 
-t-;V« hV^W?^, N, N, N N' -r>7^f^ 

xfl/>y7 5>, tri;y>ftif075>«S, N, N-^W^7U*, n, n- 
y^fjV7-bh7U\ N, N-yxW^f75K N-^f M^^T/t^v K 

& T 5 Wl^ $ *U ip.- * rt: t± £ ft e» v> "C J: v> 0 £ 

[0 110] . . , 

%L^o 7;v*V^:l±W*I^^*'fti:Lt^ KB®.* 7^^^»fl*& fc*<W 
ffittf i^iT T-ftS 5 L ^ 35 J ^ o < <9 h7;v* V 1 7ttifi*S<75v#^^^ni"^^> j£&~7 

[0112] 

^fPJO^fr^fc^^M-fc Lttl^ (14-1) tt, (14-1) (DYi&£VY 2 * 

[0 113] 
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[0 1 14] 

*5&SI3<0ifiS5f-LEDl;J\ M£ ilflt^^^iW^ ^f#&S&*U MIDI 

[0116] 

C^LT, JE?L*&3ltt*i-»^)«#W'fr»i lwt%~80wt%f*5, U * L< tt 5 w t 
%~ 6 0 w t %"C**o tft i: If «Itt^*S^t 

it 5 w t %~ 6 0 w t %t:-ab^o $ t~> *Hi©H«^fc^ttM^I^t^ 
C i± f Wi^tMCt L t f*tttft©^«l^tt 1 w t %~ 8 0 w t %t?* «5 , 

^^cofl^-W^tt 1 w t %~ 5 0 w t *K U * U < l± 5 w t %~ 4 0 w t %-e£ «9 

. jE^LHSItt^ *f lwt%~50wt%-C*0, $f £ 
L<l±5wt%~4 0 w t %-C* «9 , ^S&W^iftaf ffr&flfc^-gFtflrtt 9 9 w t %~ 2 0 
w t & o 

10 117] M 

«5Wfc^OIE?L$i^tt#«-, *^»Sltt*!-3B'*J:a e ffe3fettti-*l-l:L"C»±> W0 9 9/ 
1 3 6 9 2 . WO 9 9/4 8 1 6 0, GB2340304 A. WO 00/53656. W 
001/19834, WO 00/55927. GB23483 16. WO 00/4632 
1, WO 00/06665. WO 99/54943. WO 99/54385, US577 
7 0 7 0. WO 98/06773. WO 97/05184. WO 00/3 5987. WO 
00/53655. WO 01/34722. WO 99/24526. WO 00/2202 
7 WO 00/22026. WO 98/27136. US573636. WO 98/21 
262. US5741921. WO 97/09394. WO 96/293 56. WO 96 
/ 1 0 6 1 7 > EP0707020.WO95/07955. #W¥ 2 0 0 1 - 1 8 1 6 
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1 8 , #M¥ 2001-123156, #H¥ 2001-3045. #H¥ 2 0 0 0 -3 
5 1 9 6 7 , 2000-303066, #P*1¥ 2000-299189, #R§¥ 2 

0 0 0 - 2 5 2 0 6 5. #HFF 2000-136379, #H§¥ 2000-104057 
2000-80167, #H¥ 10-324870, #H¥ 10-1 l 4 8 9 l 
»1¥9~ 1 1 1 2 3 3 , 9-4 5 4 7 8 ^KM/* $ tiT V> & *° 0 7 ;V * V >, 

JL^KH'ti, Mxi?#WDS 5 7- 5 1 7 8 lf> IWJ59-194393 ^frlft bB« S 

[0 118] , 

HlJiH^f tttli, fJxJf, V v^^^*^#mt-r^Ir(ppy)3, Btp 2 Ir(aca 

c) , fii^^'^Itt^ PtOEP, JX-nfcf^Afct*" 'k^rS t -t & Eu (TTA) 3phen##^ If 
[0 1 19] 




ir(ppy)3 



[0 12 0] 

CH 3 

Irf V Btp 2 Ir(acac) 

CH3 

[0121] 




PtOEP 



[0122] 
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Eu(TTA) 3 phen 



-J 3 



Hif^WtLT-affi^:tt> M x. tt Nature, (1998), 395, 151, Appl. Phys. Le 
tt (1999) 75(1) 4. Proc. SPIE-Int. Soc. Opt. Eng. (2001), 4105 (Organic Light- 
Emitting Materials and Devices I V), 119, J- Am. Chem. Soc., (2001) 123, 4304 
Appl. Phys. Lett., (1997), 71(18), 2596, Syn. Met., (1998), 94(1), 103 Syn Met 
(1999), 99(2), 1361, Adv. Mater., (1999), 11(10), 852 , Jpn. J. Appl. Phys. , 34, 

1883 (1995)fc^fcf&«3*LTV>a 0 

tt, JtiB«>5&ftJifc*5»tS kBC^tJkW* L - v> ° 

&») KSmffifc^*^*******^ H«^i-tLidTJ:v>**, Mx.ttl nm^<b 
^0^5, itL<tt2nm~5 0 0 nmU*D, ?M:ffiL(li5 nm~2 0 0 

nm"Ccb&o 

«*io^jS*fefcbTtt, Mxtt, **** 

3 - i ft x -7° v - 3 - h * * y - > eppjft, 7v^v en©jft , * 7 * ? > WJft, 

mm*-?** tv^j^-c, 7,7u->enjsuft, 7^vWJfc t7t7^pm -r 
^y x ? i y v > h ft^^eniijft lv> 0 

ic^L-ritfi 2 0 w t %~ 1 0 0 w t %-cab 19 , »£ U < tt 4 0 w t %~ 1 0 0 w t 

% "T? 3^) 

wt %~9 9. 9 w t *K £f £ L < tt 6 0 w t %~ 9 9 . 5wt%t*H> SfcK 

Sf£L< 8 0wt%~9 9. Owt%"C*>*o 

>f v if m ft * «> k tt otj ft k i o -c n & * ^ , >r > * ^ * y y 7 1 > * > f J £ ^ * f 
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[0128] 

orate, m^ir^s^^tt. ^oR&®tH3feJSfc^ra^. iE?w»si»*»»tfett^f-LE 

[0 12 9] 

fljx.tf> AflW-fc^ J^lT^a) ~d) Wflftta^^Sft*., 

a) M/^ii/PtS 

b) M/iE?L^« /§&^6if 
c) 

ij (p-7x-V>tf-V» & L< [i*<Z>SN£#^ (2, 5-^i-V>* 

[0131] 

jm*8j&-«*. RiE?L*aH£*r«- t-c, mmm 63-7025 7-^31, 6 3 - 1 7 

5 8 6 0 #lffl¥ 2 - 1 3 5 3 5 9 -5§-<2rfR> [WJ2-13 5361 ^3r*L R 2 - 2 

0 9 9 8 IWJ 3 — 3 7 9 9 2^2r*U R3- 1 5 2 1 8 4#&»t'BB*$tLT:v> 

l < #u v^nK hush l < i±^#je^«r ^ 

[0133] 
[0134] 

t< li-e-^sNMfc- #v (p-7i-v>e-v>) t l< it^(Dmm^ (2, 5 

[0 13 5] 
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^Sl^tfeLOi^OlWttfcLTtt, ^5*JU-Vtf*- (CJemJ Rev ) 
* 89t 1359^(1989^), ^S#fPG B 2 3 0 0 1 9 6 ^HW^B#kflB1 

mmliolzwkivmtLxii, mm^h<D^>^-vm, ***t^»vV v ?/ 

r3 _ hfe ^yv-a-ife, x?v-ymm, 7^v«, 

i^Wttltt, #HBB 6 3 - 7 0 2 5 7 *&*U W 6 3 - 1 7 5 8 6 0 ^ 2 
- 1 3 5 3 5 9m, H2- 1 3 5 3 6 1^* R2 - 2 0 9 9 8 R 3 - 

3 7 9 9 2^&fSL R3 - 1 5 2 1 8 4 4§-<&$PU~iB«2 ^"t^* *> <B***fll*S*LSo 

-fit ^^yr/iK i±^«ii#, #'J ^y > & L < ti 7jv 

*vyi>h<i**<vmmmm$L<, 2- u-^^-v^) -5- u-t-?*- 
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[0145] 

m^mmm^mmmt vx\m^mm±%^> i&fr^m^mmmm^te^ 

^yvyfwffMttiMS, 7*b>, ^fivxf^f>f©n>^l> 

^yw-n-hS, **y->epJB88;> 7V^vMJ 

[0148] 

tat z> a v Kmsn-tLii * v*#, ^4 < t e > * - l a v» * $ a at 

^-(fc^JSOjRfffcLTti, WAlfl nm^f) 1 ^ mU* <9 , Sf2L<t±2 nm~ 5 0 0 n 
m"C£> *K $ b Cffi L < fi 5 nm~ 2 0 0 n mTlb&o 
[0149] 

Js&ifciv^ mmmxm m^-mxm. lEiimxm) ^»st>?ledj:lt 

TzWtt LED rt^tf b tL& o 

e) »S/*W^AJ»/5&**/l*ft 

f) »«/!&*» /*#^X»/Rfe« 

g) M/mW^XJf /5&3fc*/Wflf&A«/l&ffi 

h) »*/*wsfeA» /iE?L«&me/^7fee/»® 

i ) M/iE?L$t31*/fl7l6«/m#ftAJS/PtS 

j ) M/m#i±A«/iE?wir^«/^7i£Ji/m#iiAJ 

1 ) |fc;g/S&^/*^8tt^/mW&A*/l&« 

m) mm/mmmxm/^m/m^mmm/mffi&x. 

n) WS/WW&AW/jE^UtSUI/SWte*/^ 1 *^ 



'/RfcS 



/mm 
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[ 0 1 5 2] 

- 5 s/cmft±i o 3 ttn*s^«n<, ostein* H*>y -^*ac*/h* 

fcfcfctt, 10- 5 S/cma±l0 2 W^fftL<, lO- 5 S/cm£l±10 
[0 15 4] 



S / c mELt 1 0 3 S / c mJEJLT-C* 4ii#fftL<, 5&3fclH*W© V ~ * **** 



~ 5 b / c mwj 1 u o / t him 1 v. ^ ^ ^- ^ , v ^ - - , , — ■ _ ^ 

3 1 0- 5 S/cmJai±l 0 2 S/cmJilT^j:'9»4L<. 10" S/ 

cmEJLtl 0 1 S/cmW^Cff^ Uv> 0 
®# ttR«tt«^OW««5i*** 1 0- 5 S/cmJil±l 0 3 aTfct4^(- 

F-?+V>(*><DmmK. jEiLmxm-?&tiitT-*y, m^&AJf-e**u£#^* 

mWftXJlomWt LTJ±, fOlif 1 nm~l 0 0 nm-Cifc*K 2 nm~5 0 nmfrtt 
[0 15 8] 

^flqfcHW^ ETF^q) ~ab) Wflljirt* 

q ) %U/WkW- 2 n m J0LT <0 / 

t) mu/WkW-2 nm&Tmmm/JEiimmm/^m/^f 

v) ft«/RV2 nmaTO«il/lE«l/^I/iW 2 nmUT©» 



r) 
s) 
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y) ©JfiS/IRJ* 2 nmaT©W/^i/^^ 



./ mm 

/WM 2 n mIT©«li/I 



a b) 2 nmJ^T^Wil/^L^Ji/^e/^^^/^ 2 nmU 

*X - K (I TO) , r/'^A -3£»- K#^&£#mtt#7* 

*fflv>-c^ia$tLfe«i (nesa^i •*** fflv ; fo Jh h II* i 

^BflatlffM £ ffl "C & i v> 0 

«*. tf 1 0 n m*6 1 0 M inT* 0, ffSL<B20nm-l^ m"C* 0,3* L 
< 5 0 n m~ 5 0 0 n mt^J 0 ^^^^-^^ 

o«*»l ^-h^A. ^T^V^t^ 74 

% i;** A _.**r***A**. i;*-**-^*****, *^/^-7JV^^ 

1 0 nm*fcl O^mt^, » 4 L < tt 2 0 n m~ 1 M mT* 0 . ^^ L<ii5 
0 nm~ 5 0 0 nmt?&&o 
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[ 0 1 6 3 ] 

o 

10 16 4] _ , , ,*- ttJS 

[0166] 

^ ^^hj * S ff^JBB C IftHJ 1" & * K * *fcfl! * #\ *5&>B fc: PIS $ 

?uir}>y?7 4- (GPC) fc-t ^* 0 'JXf V^WWi 1 !^**^ 
[0 16 7] 
1 
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Br 




Wtt^B^TtN 5 0 0 ml©3oP77^3«2 2 5 g^ 5 - t - 7 J 
;i,-m-^V>2 4. 3 g *1mx-tz 0 «V^T** 3 1 . 2g*tnx.^. 15-2 0C 

Rj£«7]c5 0 OmU:iO«lfcM^5iL^ 7jt 2 5 0ml c20MU fi 

feOi#:3 4 . 2 g £#fc 0 
1 H-NMR (3 0 OMH z/CDC 1 3 ) : 

5 (ppm) = 1. 3 [s, 9H] . 2. 4 [a. 6 H] , 7. 1 Cs, 2H) 
MS (F D+) M+ 2 4 1 
[0 16 8] 





W^AO. 41gJfc^»A9. 6 g. t-7^^vt>'J7A5. 2g 
, N, N' -^7x^-1, 4-7x-»V7r/4. 7g*fln*.fc^ 10 0°C-C 

R(S«*fi*DAifcK3 OOmli:^ ft 5 0 t^****"***! 3 0 0ml T?»ffi 

L/co l o om l ^inir. @#^&«rf-*£-eMu m<t 

[0 16 9] 
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3 5 0ml*A*U «B5. 2g*»»Ul MTtN-7n^^y b 
M PX 15 0ml rti. mm Lfcifclft* *«L, ^^^0mlt2 m-^L 
1 H — NMR (3 0 OMHz/THF-d 8) I 

S(Dpm) = 1. 3 [s, 18HK 2. 0 [ s , 1 2 Hj . 6. 6-6. 7 Id 
4H] 6- 8-6. 9 [br, 4H) , 7. 1 [s. 4 H] . 7. 2-7. 3 Cd, 4 
HJ 

MS (FD + ) M + 7 3 8 
[0 17 0] 




Qmmo n 2-^n^>X7;Vfli K6. 4 6 g (3 5mmo 1) > Kl*V7A 
^O Og (^mmol) , >^^^*^^^^ X ^?^ 
A-7y^A16 8mg (0.15mmol) $ <b kito <- Loo l u 

£ m7 lxlwrsr\sL 100WSL 25 ««^^o **4***p« 

it^k^B 5 . 1 8 g 0R3)S8 6 %) ^S-fe^H^t LT#fco 
'H-NMR (3 0 OMHz/CDC Is) I 

5 7. 3 9 - 7. 6 2 (m, 5H) , 7. 7 0 (m, 2 H) , 7. 9 4 (d, 2 H) . 
8. 12 (d cL 2H) , 9. 6 3 (s. 1 H) 
MS (APCI ( + ) ) : (M + H) + 2 3 3 
[0171] 
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^ffitt#H»TT? 3 0 0ml©Hon77^ fc<fc#»D 8 . 0 0 g (34.4 mm . o 
1) «*THF4 6ml^ -7 8tf«Uo Iv^n-^f^y 
,^D5F(1 Omol/lTHFlt) 5 2ml *3 0 WtiTLfc. *T* 

3tfy;V*7Afi«t^^:i^ME7. 64g 0R*64%) £v£:fH^^ 
JUbVXWZo HPLC«36-Ctt2*Olf-^* t jie»*tfc*«, LC-MS»g-e»P9-« 

[0 17 2] 




5 . 0 0 g ( 



14 4mmo 1) tU^J 9 u n * * > 7 4 m 1 *X*U It 

V>T ' = 77 -fi: ) } i ^«i-f7->»ia-cifiFlBI^»t'C«TU ft*»Tfc£ift 

22g (JRSp6 8%) tife^t'f^iLTffco 
1 H — NMR (3 0 OMHz/CDC I3) : 



SO. 9 0 (t, 3 H) 
„ 4 . 0 5 ( t N 1 H) , 
7 . 5 9 — 7. 6 5 (m. 
3 5 (cU 1 H) „ 8. 7 
MS (AP C I ( + ) ) : 
[0173] 



, 1 . 03-1 
7 . 3 5 (d d 
3H) , 7 . 8 
5 (d, 1 H) 
(M+H) + 



2 6 (nu 1 4 H) 
1H) , 7 . 4 6- 
(d. 1H) , 7. 

3 2 9 



7 
9 



4 



. 13 (m. 2 H) 
5 0 (nu 2H) , 
(d. 1H) , 8. 
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^7KiHk+M;^l 8. 9g (0.47mol) oJnix., »*3**-o 

-CM Lfc*, ^2 0m K F 5.1 7 g ( 1 5 . 7 'm* _o 1 A 

-fPh 1. 52g (4.72mmol) 5 0 Cj^/m U/Lo 

Jy*"^*9AT?*«i-4£fcK:J:0, WG5. 13g OK* 7 4%) **fe«>* 

1 H — NMR (3 0 OMH z/CDC 1 3) I 

8 0. 5 2 (m, 2H) . 0. 7 9 (U 6H) , 1 
, 2. 05 (t, 4H), 7. 34 (d, 1H), 7. 
. 63 (m, 3H) , 7. 83 ( cU 1 H) , 7. 94 (<K 1 H) 
H) . 8. 7 5 (dU 1 H) 

MS ( A P C I ( + ) ) : (M+H) + 4 4 1 

[0 1 7 4] 



, 0 0-1. 20 (rru 2 2 H) 
4 0-7. 53 (m, 2 H) > 7 

. 8 . 3 1 (<5U 1 




£*LM*T 50ml^P77^i;«G4. 0 0g (9. 0 8 mm o 1 
fcSi 5?nu^>=l : lMl5 7mlU^ * 
^THJMt^^^ 'J^fA'T^-fA 7. 7 9g (2 0. Ommol) StABX-XI 

I fco - * * > * S H*tt it * -7 ^ * * - * 9 a -e 2 MX L ^ - £ ' ~ * • ^ * 
•9->=i : 1, «v»ti 0 : iS#»n?Sftftti£kK^, ^»H4. 1 3 g ( 

J|X* 7 6 %) «r afeS H B H £ LT#/to 



7. 62- 
47 (d, 
(M+H) + 

1 <D-&$.) 



7. 7 
1 H) 



6 H) „ 1 . 0 1~1. 3 8 (m, 2 2 H) 
5 (m. 3H) > 7. 8 9 (s, 1 H) > 8 
, 8. 72 (d, 1H) 
5 9 8 



1 H — NMR (3 0 OMH z/CDC 1 3) 

8 0. 6 0 (m. 2H) , 0. 9 1 (U 
„ 2. 0 9 ( t „ 4 H) > 
. 2 0 (d. 1 H) > 8. 
MS (AP P I ( + ) ) 
[0 1 7 5]^ 

5-^n*^^W) -y** (0) *0. 9 2genL Ifitl0^F»L 

**»U HJRUfco £<0i^*«*Lfc3L f^yCiiL/co -^lttllL> 
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^f-iii. 2. 4 x i o 5 -e& 0. SfeW^f-Utt- 7. 3 x 1 o 4 -efcofco 

[0 17 6] 

-ffc-frWH 0. 5 8gM^ftC 0. 0 8 9 gJiTPA 0. 053gt2,2 - 





TPA 



mm) 4 0g^nUo ^s*»«k, (l. 5-5/ f n *ii2iw"~ 

(0) 4:0. 8g£tnx., If^lOMUL^ 6 0Ct3HTOU o 

#L/~^ h^x>C§)|U:o iOM^IiL, ^»^i*tfcf, iO«F«t*T 

Lf'^ SMI, £111*131. i«hJVx>M^ ^3%7^^-T^c^ 

^ > ;V-^>i#« 0JBU #cfc, -0>*x -f * >£3fefc 

^-iti, 1. 5xl0 5 t*l), iWfllt 2. 9xl0 4 ^of;„ 
[0 17 7] 

0 5 2?mmol)> 2, 7- (9, 9-*****) 7;vt W/^'n>ixf V> 
^i; 3 - ;vm^^> ( 3 0 5 m g . 0. 575 mm o lK 7'J3-> 3 3 6 (1 5m 
e)£h;V^>(4. 3g)i:»*5^ £^Jfei*V9A(2 3 lmg, 1. 67mmo 

M0 3 9mg. 0. 0 0 0 3 4mmol)ttL 2 0«iML^o I^t7n 

(l l 5mg)^Snx.. Ii:5CTMIIt^o MSSTfL rjS*^^* 

£BiE# 2004-3101383 



#H 2003-414402 



49/E 



H^/:W«3^'^fW/ftiWiit Mn=l. 2X10 > Mw- 

3 . 2 X 1 0 3 Tr&ofco 
[0 1 7 8] 

* 7 _*w n *-9 9-yt^f^7^tV> 3 0 7mg, M*C 5 2mg 
TPA 32mg 2' 2' -^">jyiV 2 5 Omg WUf f ?t FD7 7 > 

(0) IN i (COD) 2 ( 4 4 0mgDnx. 60CST^U 

# ti/:il^ft^ 4 n f V Mn = 3. 2X10 

IfWfl^ Mw=8. 3X10 4 t^ofco 
[0 17 9] 

4 (jy^^ie^iaKaijfe) 



*9X*g»«KO«3fett, DSC (DSC 2 9 2 0 TA I » * A J u m e n t s ^) 



[0 18 0] 








iff ^ -ft -fr 4fe 


t&A (°c) 


(*J««2) _ 


12 9 




7 3 


iff£r^ft^*2 (ftlfcfflS) 


16 7 


iff # ^ ft * 4 ( bt « ®\ 2 ) 


9 8 
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